Development of a high-throughput screen for inhibitors of replication protein A and its role in nucleotide excision repair.
The heterotrimeric protein, replication protein A (RPA), is essential for DNA repair and replication. RPA is a viable target in the treatment of cancer as many chemotherapeutic agents act by blocking DNA replication. Furthermore, inhibition of RPA could prove useful in treating cancers that have acquired resistance to DNA damaging agents through enhanced DNA repair mechanisms as has been observed with certain platinum-resistant carcinomas. In an effort to identify inhibitors of RPA, we employed a novel fluorescent reporter and established a homogeneous high-throughput screening assay to measure RPA's DNA binding activity. Using this assay, we have screened a collection of small molecules and determined the effect they have on the RPA-DNA interaction. Of the 2000 compounds screened, 79 scored positive for inhibition of RPA binding activity. Secondary screenings were performed using an electrophoretic mobility shift assay; of the 79 compounds, 9 scored positive and were further characterized in titration experiments to determine the most potent inhibitor, resulting in several compounds showing an IC50 in the low micromolar range. Fluorescence polarization analyses were also performed to determine the mechanism of inhibition for each compound. Validation of the inhibitory activity of selected compounds was verified using in vitro nucleotide excision repair (NER) catalyzed excision of a single cisplatin lesion in a duplex DNA. The identification and use of RPA inhibitors may aid in inhibiting NER activity that could potentially circumvent resistance to certain chemotherapeutic agents as well as be useful in the characterization of RPA and its interaction with DNA.